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THE_INSTITUTE OF GEODESY AND GEOPHYSICS (1.C.C.):

A BRIEF OUTLINE OF 175 ORIGINS AND RECENT DEVELOPMEWTS

The 1.6.¢,: its origins and its present state

Within the fairly recently established University of Trieste,
and particularly in the field of Earth Sciences, the [.G.G., created
at the end of the 1940s, is one of the oldest Institutes.

The 1.G.6. was founded and directed untii a few years ago by
Professor Antonio Marussi, a world-famous geodesist, who was also the
President of the Internatioral Association of Leodesy, of which he now
holds the honorary presidency.

The wide variety of Professor Marussi’s interests led him to
foster the development of many aspects of 9euaesy and geophysics alike.

For historical reasons, theoretical gecdesy was the first line
of research to be carried out. In fact, the first works by Professor
Marussi en intrinsic gecdesy, concerning the structure of the gravita-
ticnal field interpreted in the light of his knuwledge of differential
geometry, date back to the end of the 1940s. Such works constituted
the starting point for several lines of research carried out by geo-
desists all over the world.

At a later stage, many branches of research were developea,
particularly in the field of Sclid Farth Physics. One of the first of

these concerned the geodynamical processes connected with the deforma-
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tions of the earth body incuced by tidal potentiai, and, in geveral,
with all deformations caused by superficial loads or by tectonic and
gravity stresses. Equally valuable for the development of geodynamics
e khe results of the various geophysical expeditions which Profes-
sor Marussi has been organizing to Pamir, Karakorum and Himalaya, and
recently Nepal ever since the beginning of the 1950s in order to in-
vestigate the deep Alpine-Himalayan structure, its tectonics and its
evolution.

Another branch of research which was developed at the beginning
of the 19605 by the I.G.G. is Seismology. At its initial stage, it was
mainly concerned with the study of the Free Oscillations of the Earth.
Subsequently, a research group was established with far-reaching inte-
rests ranging from tTheoretical to Appiied Seismology and to all those
phenomena which may reveal a forthcoming earthquake. Over the nast threc
yedrs, the scope of this investigation has further widened. The arrival
of Professor Panzs at the [.G.0. has been an invaluable contribution in
this respect.

A recently established 1ine of research at the I1.C.G. is Appli-
ed Geophysics which, over the past few years, has received an important
impuise from Professor Finetti. Here, particular attention is devoted
to subjects concerning Seismic Sounding Exploration. Over and above
practical achievements, the results cbtained in the structural and geo-
dynamic sectors are particularly noteworthy.

In addition to the above-mentioned fields of research regarding
Solid Earth Physics, for several years the 1.G.G. has been developing
research on Physical Oceanography, with particular regard to water mo-
vements in partially open basins.

Finally, the Gecinformatics, which the 1.6.C. has been carrying
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on for several years, is another important line of research closely
related with those above-mentioned; it is primarily concerned with
the statistical analysis of time series and bidimensional geophysical
fields.

Listed below are the activities of research now under way at
the 1.G.G.. As will clearly appear from the 1ist of 1.G.G. publica-
tions at the end of the text, the cooperation of individual researchers
Teads to frequent interactions between the various groups cperating at
the 1.G.G..

staff of the [.G.G.:

- Full Professers ........... 5 (officially 4 from the 1st November,
this vear, with the retirement of

Prof. A. Marussi)

- Associated Professors ..... 1
- Assistant Professors ...... Fd
- Researchers ............... 3
- Fellowships ............... 4
- Technicians ............... 10
- Secretaries ............... 2

- Librarians

‘ain lines of research of the [.G.G.

1. Theoretical and Applied Geodesy

As already mentioned, the 1.G.G. originally devoted itself to
this sector of research, particulariy to Theoretical Geodesy. 1.G.G.
research activities in this field have been numerous, though particu-
lar attention has been paid to the gravity field structure and to its

differential properties.

In the sector of Applied Geodesw, via-satellite Doppler
campaigns are carried out, in cooperation with several foreign intitu-
tions, in order to determine more exaclly the geoidal heights in  the

Alpine arna.

2. Geodynamics and Crustal Deformations

a) Geophysical station of Grotta Gigante

The Grotta Gigante Farth-tide station has heen operating sinuve
1959, It is equipped with a pair of Marussi horizontal penduia. Frofes-
sor Marussi himself had it buiit and installed. Unlike in other sta-
tions built in different parts of the world around the seme period, its
penduia attacks are fixed directly in the rock. The mechanical and geo-
metrical properties of the penduia & are exceptional as far as ainen-
sions and masses are concerned: therefore the instiruments possess 4
very high degree of sensitivity at the lowest freguencies (lides and
free uscillations of the earth). These instruments were used to medsure
terrestrial tides as well as Jocal deflections of the crust due to the
varying load of the water masses moving in the Adriatic sea and to the
snow lsad on the Alps. Particularly as far as torsional modes are com-
cerned, the registrations cbtained of the free oscillations of the earth,
stimulated by the 1360 earthquake in Chile, were unequailed. [t rmust be
stressed that in those days, owing to the modest response of traditional
seismographs to those fregquencies, the free oscillations of the earth,
theugh theoretically foreseeﬁ by schematizing the earth's elastic bpe-
haviour, had virtuaily never been registered, with the exception of some
fundamental modes at the Towest fregquencies.

Finally, these instruments also highlighted the presence of pre-

seismic phenomena on the occasion of the 1976 earthquake in Friuli. Three
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years before, they had begun to indicate low-frequency perturbations

occurring at an increasingly frequent rate.

bj Defermations in the Seismic Area of Friuii

Five tiltmetar and strainmeter stations, accounting for a to-
tal of ten Harussi tiltmeters and three Cambridge wire strainmeters,
were installed in the seismic area of Friuli in the period 1975-1973.
The correlation with the local deyree of seismicity indicated by the
seismographic network of the Osservatorio Geofisico Sperimentale of
Trieste highlighted the presence of several pre-seismic phenomena. The
study of the rheological behaviour in that area, based on the above-
mentioned data as well as on others obtained from a series of levelling
campaigns periodically carried out by the Istituto Gesgrafico Militare,

gave interesting results.

¢} Geophysical Expeditions in_Pamir, Karekorum, Himaiaya,

Several geophysical expeditions were carried out in these re-
gions, in cooperation with other Italian and foreign institutions. Va-
rious sethods of gravimetric and magnetic prospection and seismic sound-
ing were employed. The arecas under examination are among the most cru-
cial from the viewpoint of the geodvramic processes which formed and
structured them. A remarkable numbes of studies in this sector have al-
ready been pubiished and more are under way of preparation. The most is-
teresting achievements concern crust and lithosphere depths, the verti-
cal and horizental discontinuities cbserved and the hypotheses on  the

geocdynamic evolution of the zone.

s

3. Seismology

The first researches carried out Jn that field at the 1.G.G.
are mainly concerned, as mentioned above, with the free oscillations
of the Earth and the @ factor. More recently, both Thecretical and
Experimental researches have been widely developed.

The synthetic seismograms, obtained by summing up the normal
modes as well as their gvertones are utilized in order to scive several
probiems which regard both theoretical and appiied aspects. For instan-
ce, the method has been successfully applied to the determination of
the seismic moment, the geometry of the energy propagation and in ge-
neral to the study of the seismic scurce.

In collaberation with other international institutions the
principal properties of the lithosphere-asthenosphere have been determin
ed from the dispersion of the R¥yleigh waves in the European area.

. Other researches regard the statistical analysis of earthguake
catalogues, the determination of the attenuation ]owq% of the accelera-
tion and the distribution through space and time of the hypocenters:

these researches concern [talian seismic regions.

4. Applied Geophysics

This field of researches, recently but widely devegﬁed at the
[.G.G., is mainly devoted tn the deep seismic sounding and to the in-
terpretation of the seismic profiles. Besides the contribution given by
these methods to the understanding of the deep structure of the crust
in occasion of the expeditions nentioned above, a large amount of re-
search has been carried nut reqgarding the deep structure of the Mediter-
ranean basin.

Interesting new resalts have been obtained on the structure and



eodynamical evolution of the Hellenic Arc, 35 well as of the Jonian
geody

and Tyrrhenian hasins.

5. Physical Oceanography

The dynamical behaviour of the water masses moving in partial-
ly open basins Tike the Adriatic and the Mediterranean ones have been
studied. Harmonic and spectral analysis of tide gauge records have been
carried out for several harbours thus obtaining the necessary informa-
tion on the movement of the water masses along the coastal profiles.
For the understanding of the behaviour inside the basins, the cuastal
data have been connected with the results cbrained by means of the nu-

merical integration of the hydrodynamical ecuations.
¥ ]

6. Geoinformatics

Statistical methods, mainly concerning the spectral ones, for
the analysis of 1-2-3 dimensional genphysicéﬁ fields have been develop-
ed and widely used in 311 the abave-menticned researches.,

Spectral methodelingies and ir particular the multiple input 1i-
near system theory have been recently successfully apnlied in the in-
terpretation of *he interrelation exicting among several geophysical
fields like gravimetry, geoidal helghts, heat flow and topographic

heights.
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